How the egg regulates sperm function during gamete interaction: facts and fantasies.
Although details of the molecular mechanism are not yet clear, considerable evidence suggests that the egg-specific extracellular matrix component ZP3 regulates an essential event of sperm function, the acrosome reaction. Spatial control of this exocytotic event appears to be exerted by immobilization of the triggering ligand, ZP3, in the zona pellucida matrix surrounding the egg. Our data suggest that the signal transduction pathway in sperm activated by this ligand involves highly conserved components that are involved in many other eukaryotic signalling events. Recent experiments indicate that the murine zona pellucida glycoprotein ZP3 regulates acrosomal exocytosis by aggregating its corresponding receptors (ZP3-Rs) located in the mouse sperm plasma membrane. In other experiments, we have identified a putative ZP3-R of mouse sperm with Mr 95,000. Indirect immunofluorescence localizes this ZP3-R, termed p95, to the acrosomal region of the mouse sperm head, which is the anticipated location for ZP3-Rs. Membrane fractionation studies indicate that p95 cofractionates with a plasma membrane-enriched preparation from sperm that contains zona pellucida-receptor activity. In addition to its role as a ZP3-R, p95 also serves as a substrate for a tyrosine kinase in response to zona pellucida binding. On the basis of the data presented here, and borrowing heavily from findings for other signalling systems, we have formulated two testable hypotheses that are compatible with the available data: either p95 is itself a protein tyrosine kinase receptor, or p95 serves as a ZP3 receptor and is separate from a protein tyrosine kinase that is activated during gamete interaction.(ABSTRACT TRUNCATED AT 250 WORDS)